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(5*0 cnocoB no/iyMEHM^i nonw-1 (tpmme- 

TMJ1CWlWl)nP0ni<tHA-l * 

(57) ^3o6peTeHMe othocmtcw k cndco- ' 



6aM nojiyveHMfl noiiMKpeMHHftyr/ieBbflopo- 
aob , Mcno/ibayeHux* nm nonnMepwhix ra- 
3opa3AeJiMTe/ibHMx MeM6paH h no3Bon*eT 
rtoBMCMTb raaonpoHMuaeMoCTb MenCpaH 
M3 nonw-1 (TpwMeTHncM/iH/i)nponHHar1 m 
y/iyMUJMTb CTa6tinbHocTb napaMerpoB . 
raaonepeHoca a npouecce 3KcnnyaTat|HM 
3a CMer npoeeAeHMn cm mesa noJWMepa 
c ncnonb30BaHMeM b KauecTee KaTa/tH- • 
3aTopa KOMnneKca TaCl^* RLi, rfle R - 

ailKMP HOPMa/lbHOPO MiJM M30CTP0eHM* H 

npoBeAeHMeM tipouecca npw. TeMneparype 
0-1 00*0. 3 Ta6/u • 



MsoPpeteHne othocmtch k o6nacfn 

XMMMH Bb1COKQMOJiei<yn«pHMX coeflMHeHMfi, 

. b MacTHocTM k cnocofiaM no/iyMeHMfl lib- , . 
nuKpeMHHMyrneBonopoAOB, Mcnojib3yeMbix> 
A/in ue/ietf ra3opa3Ae/ieHWfl, a MMeHHo 
k cnoc66aM nonyMeHM* nonn-1 (TpMMeTM/i- . 
CMjinri)nponnHa-1 (nTMCfl). 

yKaaaHHbift nonnMep oGnaAaeT Han6o-' 
jiee BbicoKoft cenekTMBHoft ra3onpoHnuae- 
MoqTbio cpeflu MaaecTHwx noJUwepHbix ■ 
AiaTepwa/ios m MoweT 6biTb ncnojib30BaH 
b npoueccax pa3AeneHMK m KOHueHTpwpo.-: 
paHMa pa3Hoo6pa3Hhix ra30Bbix CMeceft. 

B P33/lMMHb1X o6/iaCTiHX TeXHMKM. 

Han6onee 6/im3khm k M3o6peTeHwq 
no TexHMMecKoft cyuiHocTM m AOCTMraeMO- 
My peay/ibTaTy flanpeTcn cnocoS nony- 
MeHMn no/iM-1 (TpnMeTn/iCM/iwji)nponMHa-1/ 
. b yr/ieBOAopoAHOM pacTBopmene noA 
Ae^CTBueM TaCl 5 ham TaCl 5 a coMeTa- 

HMM C a/llOMHHUPiopraHUqeCKMM coeAHHeHM- 

eM. OAHako ra3onpoHwtiaeMocTb MeM6paH 
nonnMeDa. nonyneHHoro no 3TOMy cno- 



co6y, naAaer KaK bo bpbm6hm , tak m 
noA AewcTaweM TeMnepaTypu. . 

Ue/ib nao6peTeHMfl coctomt\ b noB&- i 
iushum ra 3onpoHnuaeMOCTM nonMMepa m 
y/iyMiiieHMH c t a6 m n b h oc t w napaueTpoB ra* 
3onepeHoca npouecca 3Kcnnyarai|HM. . 

FlocTaB/ieHHafl ue/ib AOCTMraeTc* TeM, 
mo b cnoco6e riojiyqeHMfl nTMCfl nonMwe- 
PM3auneM 1-TpnMeTMjicn/iMAnponMHa-l B . 
|npncyTCTBMM KaTajiMaaTopa* na ochobo 
jTaCl 5 b yr/ieaoAOpOAHOM pacTBopwTejie, 
b KanecTBe KaTa™3aTopa ncnonb3y»T 
|KOMn/ieKC TaCls 'RLi, TAe R - a/iKMn 
iHopManbHbro vim M3ooTpoeHMn^ ' .m npo** 
uecc npoBOA«T npw YeMnepaType 0- 

;ioo^c. : * • . . 

McnonbsyeMUM A^n nojiyMeHwn flTMCR 

♦MOHOMep CMHTe3MpyJ0T no MeTOAy TpHMbW 

:;pa: 
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2) C z H 5 MgBj-+CH=C^CH 3 ~- 
-*MgBtCfeC-CH 3 +C 2 H 6 | ; 



3) MgBrCHCrCHyKCH^SiCl 



. ^(CH 3 ) 3 siCEC-CH 3 +4MgBrCt. 

PacTBop cam B3 iot c ocaA»<a, nepero- 

HHJOT Ha peKtMtlJWKaUMOHHott KO/lOHKe H 

or6npaiOT tfrpaiuiMio c t . kmfi. 95-96°; ■ 
Bwxoa MoHoMepa cocraB/ineT 60%. AHaxiMS' 
MMCTOTbi meAeaoro npoflyKTa lipoBOAflr Me« 
;TOflOM xpoMaTOMacc-cneKTppMeTpMvi Ha 
npviGope. (ImpMbi "KpaToc 11 (uanHjinfipHafl 
KonoHKa SE-30 - 25 m Ha Kap6oBai<ce 



10 



15 



20 h; t K0 „ r 28°; t 



250°). Co- 



AepwaHMe TpMMcf M/icMnMjinpbnMHa b oc- . ; 

HOBHofi 0)paiCllMM 98%. " , 

rio/iMMepH3aumo TpMMeTnncHjinxinponn~ ' 
na npoBOAi.iT cpe^e yrjieBOflOpOAHoro 
paCTBopMTe^ (nanpHMep, TOAyoA, 
LiMK/iorekcaH, 6eH30/i., rentan) b BaKy-. 
yMe npM TeMnepaType^ 100°,, .Bw6op $to- 
ro HHfepoajia reMnepaTyji p6ycjioBiieH - ; 
TeM, mto ripn TeMnepaType " HM»<e 0° npo-; 
Uecc nonnMepn3auMM npoTei<aer c TaKotf 

HM3k0fi CKOpOCTbK), MTO CTaHOBMTCfl. He.~ 

npwroAHbJM fl/i^ ocymecTB/ieuMfi b npo-. " 
wiuneHHocTn> a .npoBeaeHwe nonMMepn- .■ 
3aUHH npM TeMnepaType 1 0 0 0 ripMBOflMr 
i< o6pa30DaHwo noJinnepoB,. wMeio^wx (5q-. 
nee HM3i<ne OKCnjiyaTaiiMOHHbie xapaKTe- 
Phcthkh. CooTHoiueHMe MOHpMep:. Karalnu-! 
3aTop cocTasnfleT 50-100. 

floxiyMeHHbie no/inMepw MMeiOT C^ll 30°*'. 
Tojiyoji = 5,1 -.28 flji/r w MV= 78-10 4 - 
,1075' 1 Of CTpyuTypa axieMeHrapMoro 

3 Be HO . 
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-.cMHTe3npOBaHHb»x noAMMepoB noATBepHtAe-* 
na MeTOA^MM MK-, flMP< H h flMP<?C 
ciieuTpocKonwn, B HK-cneKTpe nonnMer ' 
•pou coAep)uaTCfi x/ieAytoiuMe xapaKTepuc- 
THMeci<ne noxiocbi: 12^0 ■cM" < '.(cBn-3b . 
Si ~ CK); 15'i0 CH- f (cBH3b - C=C-) 
820.M;'7 1 »0 cm"* (Si - C).. BflMP J H- 
cneuTpe ppwcyTctoyiOT Asa nni<a c ;0 =0 

M 1,6 M. A* C HHTeHCMBHOCTbK) ,3 O , KO*. 

Topwe MoryT 6biTb oTHeceHbi i< npoToHaM 
b Si(Clla)3- h CHj-rpynnax*. B cneKTpax 
JFIHP HatffleHw h nuKa c xmm, cABMr'a- ; 
mm,' cooTBeTCTBeHno M.A-. : 0 - [Si(CH 5 )j, 
25 - ; (CH)*, 1*0, 150 - (-OC-J. 
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Mo/ieicy«nnpHbie Maccw nonMMepoB onpe- 
Ae/iniOT MeTOAOM reAb-npoHMKawtqefi xpo- 
MaT.orpa(!)MH. . 

/Inn n3/iyqeHnn cnoco6HocTn cnHTe- 
3HP0BaHHoro nonMMepa k eerie KTWBHoMy 
ra3onepenocy roTOBHT ton Kwe cnnoujHbie 
nneHKM TOAUiMHofi 25-100 mkm. Mcno/ib3y- 
iot MeTOA nonMBa pacTBopa nonMMepa b 
V.r/ieBpAopoAHOM pacTBopnTerte Ha ue/inp- 
. ctaH c nocjieAyromMM MeA^eHHbiM McnapfeHH- 
CM M CyilJKOft AO nOCTORHHoft Maccbi. 

H^MepeHwe napaMeTpoB ra3onepeno- 
..ca RTMCri ocymecTBjinioT Ha ra3oxpoMa.V 
Torpac|)ViMeci<o^ ycTaHoBue c noMpmbio 
. flMe^KM A^WepeHUMaribHoro Tuna npw 
25°C npn nepenaAe AaBjie huh wccneAye- 
mwx ra30B (O2, N2, CH4, He) 1 aTM 
w ckopoctM ra3a HocMTe^fl (He) b AMen- 
i<e : 120-1^0 mh/mkh, BriHAHHe TepMoo6pa- 
"60TKH nneHOK Ha ra3onpoHnuaeMocTb * 
MCCAeAOBanH npn TeMnepaType.. 100?, TaK 
Kai< npn 3TOM TeMneparype He i!a6niOAaeT 
. cr M3MeHennn cTpyi<TypHbix napaAeTpoB 
MaTepnaAa. KpoMe' Toro, 6bino H3yMe- 

HO BAMflHUe A^HTe/tbHOrO .UHKAHMeCKOrO*. 

B03AeMCTBMfi noBbiuieHHoft TeMnepaTypw 1 
Ha CBOMCTsa nnenoK H3 FITCMn (^000 m 
UHKJi 25-100°) . 

11 p h M e p 1 . B cTeK/WHHbiM pe'aK- : . 
jTop b TOKe aproHa 3arpyji(aK)T 0_,2 r 
;(0,5^ MMonb) TaCl5, nepeKOHAeHcaune.fi ■ . 
a BaKyyMe AoGasAfliOT 20 ma TOAyoAa . 
3areM pea'KTbp ofKaMMaaiOT . Mepe3 ctck- 
' AfiHHyio MeM6paHy k pacTBopy TaCla 
b TOAyoAe AP^aBJifiioT 2 mji pacTBopa 
. H-BuLi b nei-rraHe (0 ? 5^ MMoAb) . .PeaK- 

TOP C KaTaJIMTMMeCKMM KOMnAeKCOM* (1:1) 

.inporpeBaiOT .1 Ommh npH 80". Flocne ox- 
AawAeHM'n pacTBopa flo KOMHarHow TeMne- 
paTypw B Hero BBOAOT k MA (27 MMOAb) 

*' TpHMeTktACMAMAnpOnHHa, npOBOA^T PIOAM- 

• MepMsauMto npH 25° b feMeHwe 2k h. . 

• floAyqaiOT noAHMep. c buxoaom 90% • 
iW30°, TOJiyoA = 13 Axi/r, M^«" 39.0 < 
t10**. r*a3onpoHMuaeMocTb n/ieHou toaiuh- 

Hofl 50 MKM, nOAyMCHHblX M3 3TOTO nOAH- 

.Mepa ; c'oc+a BAfleT P » 1 0" 7 

CM 2 « Ct CM pT »CT . 

Pp 2 = 6,27; P H ^ = 2,98. XeAeKTMBHocTb 
ra3opa3AeAeHnn 0^/N t e = 2,10. riAeH- 
km n I MCn to/iiumhoPi 50 mkm noAoepraAM 
HarpeBy Ha BoaAyxe. npM 100° m M3M6pfl- 
am mx ra3bnpoHMLiaeMocTb Mepe3 10 

M 50 M. , 

Wepe3 10 w Po t => k,U3i = 2,08; 
^ » 2,16. 
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Mepea 50 m P 07 . = P H - = ^.,17; 

0( - 2.10. 

RncHKM flTHCfl to/iu;hhom 50 mkm noA" 
BepranM MMKnuwecKOMy HarpeBaHMio no $ 
10U° m Mepe3 ^000 m naMepnjin mx . ra3o- 
npoHMiiaeMocTb. 

POz - 3,66; P N2 - 1,69; tf-2,18. 

H p m~m e p w 2-12. npoBOAflT no 
npMMepy 1 Pe3yxibTaTW onbuoB no no- to 
jiyMeHMio nonMMepOB TpMMeTnncnnMnnponn- 
Ha npMBeneHu b Ta6n,1. 

B Ta6ji.2 npMBOAflTcw AaHHwe no ra- 
aonpoHMuaeMOCTM nneHoK M3 no/iyMeH- 
hwx noxiMMepoB, a b Ta6h.3 - flaHHwc 15 
no ra3onpoHnuaeMoCTM nneHOK M3 FlTMCn, 
• noflBeprHy-rwx TepMooSpaGoTKe . 



0Op'My/ia M3o0p«TCMMn 

CnocoG no/iy mphwi no/in -1 (ipvme tmh- 
CMnii/i)nponHHa- 1 nonnMcpt«3<mncM 1 -tpm- 
MeTwjicM/iMjinponMHa-1 b npwcyTCT bum 
Kara/iwaaTopa Ha ocHoae TnCl 5 b yrne- 
boaopohhom pacTBopMTene, o t n m m a- 
D U| m m c n TeM, mto, c ue/ibK> noBW- 
wghhw ra3onpoHnuaeMocTM nonnMepa m 
ynyMiueHwn cTa6nnbHocTM napaneTpoB 
ra3onepeHoca b npouecce 3*<cnnyaTa- 
quu, b KaMecTBe K3TajiM3aTopa wcno/ib- 
syjOT 1 -2% ot Maccw MoHoMepa KOMnneK- 
ca TaCl 5 . RLi, TAe R - a/iKnn HopMa/ib- 
Horo mjtim M3bCTpoeHMfi, m npoqccc npo- 
boa^t npn TeMnepaType 0-1 00* C. 



T a 6 ji m u a 1 



Po/iHMepusauMfl TpMMBTMncMAminponMHa Ha c^deMe 

TaCl 5 . RLi 



npn- 

Mep 


Coct3b io ra/iM3aTopa 


BB'efleHp 


b peai<- 

MMOJlb ' 


T, 

•c. 


Bhxoa 
no/iM- 
Mepa, 
% 


ffll 
A/i/r 


10" 4 


PacTBo- 

pMTe/lb 


MOHO- 

Mepa 


KaTa/ivi- 
3aTopa 


1 


M-C<,HqLi-TaCl5 


27 


; p,5*» 


25 


90 


13,2 


390 


To/iyon 


2 


H-C4HqLi -Tads • 


27 




0 


i»6 


11.0 


327 


To me 


3 


H-C4H<,LiTaCl 5 


27 


0,5*» 


80 


90 . 


9,0 


2*»9 


Tonyon 




.H-C<jH 9 Li'TaC7. 5 


27 


: 0 , 5*» . 


100 


90 


5,1 


135 


To we 


5 


H-C 4 H^Li.TaCl 5 


27 


o,5*« - 


2'5 . 


73 


11,0 


29C . 


UMK/ioreK-' 
















can 


6 


Tpef-CtHqLi 'TaCls 


27 


0,5*1 


25 


80 


11,0 


310 


6eH30/i 


7 


BTOp-C 4 H 9 Li -TaCls 


27 


■ 0,5*1 


25 


90 


13,5 


*400 


Tonyon 


8 


C 2 H 5 Li 'TaCl 5 


27 


0,5*» 


100 


100 


1*t,0 


395 


To we 


9 


CaHgfi-TaCls 


27 


0,5<» • 


25. 


.60. 


9,0 


180 


Tern-aH 


10 


H-CflHQLi-TaClg 


27 


0,27 


25 


80 


28,0 


1075 


To/iyo/i 


11 


H-C4HqLi 'TaCl5 


27 • 


'0,27 


80. 


83 


11,3 


260 


To we 


12 


TaCl 5 


27 


0,5*> 


80 


100 


i.,2 


63 
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T a 6 n m n a 2 

TaaonpoHMuaeMocTb aneHOK ms (ITMCn 



f!pn- 
Mep 



ra3onpoHnuaeMocTb P*10 



r7 sylisy, 



P 0 a (CH 4 ) 



J PN z (He) J 



CM 2 *C.«CM PT.CT, . 

Og/N a (^CH4/He) 



1 


6,27 


2,98 


2,10 


2 


5,00 


2,94 


.1,70 


3 


5,10 


2,86 . 


• 1 , 78 


1» 


. 4,75 


2,76 




5 


6,05 • 


3,41 • 


1,76 


6 


• 6,00 . 


3,85 


1,70 


7 


6,15 


3^P - 


1,81 


8 


6,00 


3,39 


1,77 


9 


4,93 


2.74 . 


1 ,80 


10 


9,39 (11,91). 


'•,'•7.(5,57). 


2,10 (0,47). 


11 




3,17. 


2,00 


12 


" 3,85 


2,40 


•1,60 


30. 



T a 6 it w u a 3 
ra3onpoHnuaeMocTb n/ieHOK ms llTHCn, noABeprHyTwx 
tepM6b6pa6otKe 



npM- 

Mep 


BpeMfl, 


M 


raaonpoHMiiaeMocTb PM.O 

CM 3 « CM. 


-7 

* 






CK?«C.Cll J>T. 


CT* 

i 








i 


P 0^(CH) 4 ] 


PNj/He)] 


rf0 4 /N^(ot 


: 1 


10 




M9 • " 


2^,08 : 


2,16. 




.50 




4,44 


2,11 : 


2,10 




llocJie 




3,66 . 


1,68 


2,18 


2 


10 




3,87 


21,17 


1,78 




50 




.3,35 . 


1,86 


1,80 




floc/ie 




2,01 


1,75 


1.72 . 


3 


10 




3,90.. 


1 ' ' 
2,29 


1,70 < 




50. 




3,43 • 


1,88 


1,83 




floc/ie 


HMK/ia 


3, 14 


1,70 : 


1,85 


<« ' 


in 




3,50. 


2',00. 


1,75 




• 50 




2,95 


•r,64 


'1,80- 




flor.ne 


qwKua 


2,80 


1,62 


1,73 


5 


10 




5,00 


3,00 


1,00 



,/ 
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nponoJ7*enHe Ta6n.3 


ripn - 
nep 


4 


TaionpoHm^aeMocTb P'10 

CM 3 - CM . . 


-7 

.i 




.! 


CH 2 «C«CM PT.CT. 






P 0 4 (CH) 4 I 
1 


PNx(He)l 


r 

ef<VN 4 («f.CH v /He) 




50 


^.87 


2,78 


1,73. 




. flocne UHKna 


f»,80. 


2,73 


1,76 


6 


10 


'♦,90.. 


3,01 


1,62 


* • 


50 


A, 78 ,. 


2,88 


1,68 


* 


■ flocne. uwuia 


4, 73. 


2,80 


1,60 


7 


• 10 


4,30 


• 2,f»2 


1,78 




50 ' 


4,1 4 


2,29 ■ 


' 1,82 




flocjie uMKjia 


3,66 . 


1,99 


1,84 


8 


10 


M9 i • 


2,27 


1,80 




50 




1,88 


1,77 




flocne UMK/ia 


3,05 


1,72 


1.77 


9 


10 . 


4,3*» 


2,34 


1,8«» 




50 


4,05 


2,28 


1,78 




rioc/ie HMKiia 


3,9a 


2,19 ; . ; 


1*80 . 


10 


10 


8i30(l1,9l). 


4,05(5,57) '2,05(0,47) 




50 


7,80(11 ,87) 


3,71(5,53) 2,10(0, l»7) : 




flocne i»MKna 


7,46(11,85) 


3,44(5,50) 2,17(0,li6) 


11 


k ... 


5,01 v . 


2,73 


'1*80 • 




50 


*»,73 . 


2,66 


1,78 




flocne UMitna 


4,60 


. 2,50 


• 1,80 


12 


.10 


1,92 


1,17 


1,64 




50 


0,90. 


0,54 : ; 


1,66 




flocne UMKna 


0,34 


0,21 


1,60 



1 CocTaeMTeiib B.JlGJifwoaa 



Pe/iaKTop T. HMKo^bbKan TexpeAiA'.kpaBuyK - KoppfiKTop M. SpaSmm : 

3aK . a3 5t * 6 . jMpaw noAHMCHoe 

BHMMflM TocyAapcTeeHHoro KOMMTera no MaoGpeTeHMflM m otkpwtmhm npw TKHT CCCP 
. 1 13035, MocKaa , PayuicKaw Ha6., a* M/S 
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